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FigB.  1, 2.      Clostebium  Dian^,         .            .           .           .  .25 

...  J 

"    3, 4.      Clostbrium  turoidum,          .....  24 

Fig.  5-8.      Clostbrium  striolatum,  .24 

"    9.          Clostbrium  Delpontii,  25 

*'    10.    ,    Clostbrium  didymoticum,    *      .  .25 

—  I . . . 

"    II.        Clostbrium  suBcosTATUM,     ..'...  24 

"    12.        Clostbrium  Lunula,  Var.  striatum,  .24 

Figs.  13,  14.  Clostbrium  ensis.      .           .  23 

•*    15,  16.  Clostbrium  prelonqum,  .24 

Fig.  17.        Clostbrium  Brebissonii,  .24 

"  .18-20.  Clostbrium  LANCBOLATUM,         .  .24 

"    21.        Clostbrium  JUNCiDUM  Var.  gracillima-loevissinia.  23 

"    22.        Clostbrium  pronum,                   .  .25 
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Figs.  4,  5.      MiCRARTRRiAS  Crux  Meletense,  .40 
Fig.  6.           MicBASTERiAS  RABENUORdTii,  Var.,                                     .40 

Figs    7,  8.        CYL1NDRCOY8TI8  TUMIDUM,  .23 

Fig.  9.           Xanthidium  fascicui.atijm.  Var.  Siibnlpinum,  'M 

Figs.  10,  11.  Xanthidium  (^lumbianum,      ...  .    M 

Fig.   12.         C0YLIKDPOCY8TIP  De  Bakyi,             ....  27 
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Fig».  1,  2.      Staukastrum  Wolleanum,  .44 
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"    9.  10.    Staurastrum  pskudocrenatum,           .           .           .  .4*2 

"    11-13.  Staurastrum  Minneapoliense.      ....  45 

**    14, 15.  Staurastrum  calyxoides,                                .  .46 

*'    16,  17.  Staurastrum  erasum           .....  43 

Fig.  18-20.  Ck)SMARiuM  inflatum,     .                                               .  .27 

Figs.  21, 22.  Staurastrum  xiphidiophorum,      ....  44 

Fig.  23-25.  Cosmarium  Nordstedth.                       .           .  .30 

Figs.  26, 27.  Cosmarium  sphalerostichum.        ....  31 

**    28, 21).  Cosmarium  Braunii,  forma  major,        .            .  .29 

"    30,  31.  Cosmarium  Sendtnerianum,           ....  29 

Fig.  32.        Cosmarium  perforatum.                      .           .  .28 

Pigs.  33,  34.  Cosmarium  lobatum,           .....  28 

"    35, 36.  Cosmarium  loeve,                      .                      .           .  .30 

Fig.  37         Cosmarium  circulare,         .....  28 
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Figs.  4,  5.      Er A8TRUM  crassum,  Var.  scrobiculatum,  fnmt  and  lateral  view8,IiS 
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Fij?.  1-3.       Staubasteum  Wolleanum,  Var.  Kissimense,  .    44 

Figs.  4,  5.      SrAUBAiSTRUM  ToHOPEKALiGENSE,  front,  lateral  and  end  views,    45 

**      6,  7.         MiCRASTERIAS  FURCATA,  Var.  SIMPLEX,  .40 

"    8. 9.      Staurastrum  paradoxum.  Var.  Oscbolense,        .  45 

Fig.    10             MiCRASTERIAS  VERRUCOSA,              .  .41 

'*    11.        Sphaerozosma  moniliforme,          ....  22 

"    12.        Sphaerozosma  pulchrum,  Var.  constrictum,             .  22 

Figs.  13,  14.  Bambusina  gracilescens,  with  zygospores,  21 

Fig.    15             MiCRASTERIAS  RINGENS,  Var   SERRULATA,  .41 
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Fijilp<.  1,  2.         ('<>SMAIUITM     WOLLEANCTM,     W'AV.    (IRANUUFERITM,    front     und 

lateral  views,              .            .  29 

Fij2:.   3-5.       CosMARiiTM  pARDALis.  frcnit,  lateral  and  transverse  views,         .  81 

Fij,?s.  ti,  7.       (osMARiiTM  RifOMBCTSoiDKS.  front  and  tranKverse  views,  28 

"     8  9.      Stac^rastrum  Nov .«  ("AFSSARE-f:,  front  and  vertical  views, 

"     10,  11.  ((WMARIUM  QiMNARiUM   front  and  v€?rtical  viewH     .             .  32 

Fi^.    12-14.   CosMARiUM  sUBCRUciFORME,  front,  lateral  and  vertical  views,  38 

Fi^.  lo,  K).  CosMARiiiM.  Americanum.  frr>nt  and  vertical  views,  29 

'*     17,  18.  CasMARiiTM    TAXicHONDRUM,   Var.   bidentulum,    front    and 

vertical  views,       .            .  32 

Fig.    19.         Staurastrum  xiphidiophori^m,  Var  himplex,  front  view,  44 

Figs.  20,  21.  C^wMARiiTM  MicRosPHiNcmrM,  front  and  vertical  views,       .  32 

"     22,  2Ji.  Staurastrum  luteolitm,  front  and  vertical  views,        .             .  43 

"     24,  25.  CosMARiUM  EXCAVATUM,  Var.  TRmoNUM.   front  and   vertical 

views,          ....  30 

"     20,  27.  fosMARiUM  LAfiOENSE,  front  an<l  vertical  views,  34 

Fig.   28.         Cos5fARruM  <'ori)ANUM,  front  view,  .27 

"    29.          EuA.STRiTM  WoLT.Ei,  Var.  QUAPRKJrBBERUM,  Vertical  view,  37 

"     30.         Mi(  .'RASTER  I  AS    AMERICANA,    Var.     spiNOSA,    front    view    of 

semi-cell,               .  39 

"     31-33.  C'osMARUiM  POLYMORPHrM,  front,  lateral  and  vertical  viewss,     .  31 

Figs.  34,  35.  Co-sMARiUM  octxk^onum,  front  and  vertical  views,    .  33 

Fig.   3H-38.   Staura.strum  orbicttlare,  Var,  oblique  and  front  views,  41 

Figs.  39,  40.  Staurastrum    Brasitjen.'«e,  Var.    TRiqiTETRUM,    front    and 

,  vertical  views,  .40 

41,  42.  Staurastrum  muticum,  Var.  elupticum,  front  and  vertical 

views.  .41 
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Figs.  1, 2.      C'l(kstkriitm    ACERasuM,    forma    Ktriolatiim  with    single    and 

twin  zygoHjiorea.             .  24 

Fig.  3.          Cu)STERiiTM  LiNEATUM,  Var.  costatnm,  with  twin  zygospores,  25 

Figs.  4,  5.       ArthroI)E8MUs  notocjhondru.s,  in  front  and  vertical  views,  35 

Fig.   6.           Arthrodesmiis  INCRA88ATUS,  Var.  cycladatus,   .  35 

Figs.  7,  8.      C'osMARriTM  oc'ULIP'ERUM,  front  and  lateral  views,    .  30 

Fig.  9-11.     PENiiTM  cRUciFKRUM,  in  different  stages  of  division  23 

Figs.  12,  13.  Arthrodesmus  pachyckrus  front  and  lateral  views,  36 

•*     14,15.  A  RTHRODESMiTs  triangularis,  front  and  vertical  views,  3() 

Fig.   16.         Doc'iDiuM  (teorgicitm,           .....  26 

"    17.         Pentum  spiro-strtolatum,  var.,  .22 

"     19.               ••                      "                    .....  2i^ 

"     18.          r)(K?TI)IDM  verttcillatum,  .27 

Figs.  20,  21.  Doc^iDiuM  rectum,      ......  26 
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MlCKASTERlAtJ  A  LATA         .  .40 

MiCRAHTERIAS  MAMILLATA,    .....  39 

M1CKAHTERIA8  DENTicuLATA,  zygoti\)ore,             .             .  .    3U 

SxAURAsyrRUM  ARCTiscoN,  var.,          ....  45 

Coi^MARiUM  C0N8PERSUM,  Var.  retusuiu,  front  view,  .    'M 

Co«MARiUM  BiRETUM,  Var.  FlorideDHe,  fnmt  view,  .  84 

Staurastrum  C0SMARI01DE8,  front  and  vertical  views,  42 

*•    9,  10.,    Staurastrum  brevispina,  Var.  inerme,                      .        .  42 

**     11,  12.  Staurastrum  coRNUTUM  front  and  voriiwil  VIC wb.  48 
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Fig.    1.  LfiMANEA  TORULOHA,  natural  size,  .52 

2.                   *                •'            magnified  slightly,  52 

8  ''  *'  small  portion  of  filament  under  higher 

|X)wer,               ....  52 

4.                  *                  *           iK>rtion  of  transverse  section,  52 

5  Lemanea  FLtwiATiLiK,  slightly  magnified,               .  52 

6.  Ratkachospekmum  monilipokme,  natural  size,  57 
10.                        ''                             '*              the  same  magnified. 

7.  BATRACH08PERMUM,  Var.  pulcherrimum,  natural  size,  .  .    57 

8.  '*  "  "  small  section  magnified,  57 

9.  Batrachohpermum,  Var.  atrum,  somewhat  magnified.  .    57 
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Batrachospermux  vagum,  Var.  keratophytam,  nataral  size,      hS 

**  **        end  of  a  filament  magnified,  .  5H 

^'  '*        two  whorls  of  same  under  higher 

power,  .  .  .58 

Var.  KuEHNiANUM,  sections  moderately  magnified,  57 

Batrachospermum   moniliforme,  Var.  atrum,  natural  size. 

The  same  magnified,  Plate  LXIII, 

fig.  9,  .  •  .  .57 
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FigH  1,  2.       Batrachospermum  VA<iUM,  <levelo|K'd  sttMiis,  .57 

Fig.   3-6.  *•  "        younger  H laments.  ')7 
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Fig.     I.  TUOMEYA  FLUVIATILIS,       .  .  .  .  .  .63 

"     2.  TuoMKYA  GHANDK,  nearly  twice  the  natural  size,      .  .  54 

"    3.  *'  *        Hoiall    part  of   a  iilament  enlarged;    the 

outer  membrane  removed  to  show  the  in- 
lernal  Htructure,        .  .  .54 

Figs.  4-t).  **  **        supporting  branchletH  at  the  nodes,        .  54 

7,  S.  '*  "        part  of  a  cord  drawn  out  of  the  iilament,    .     54 
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Fig.    1.  C'hantransia  pycjmaea,  natural  size,     ...  01 

Figs.  2, 8.  "  •*  two  filaments,         .  .  .  (il 

**     4.  o.  *'  **  clusters  of  carpogons,  01 

Fig.   0.  Chantransi A  viRfJAxr LA,  magnified  12')  diameters,  fil 

7.  '*  '•  tetras|)oningia  .01 

8.  •'  "  natural   siae,  growing  on  a  marine 

plant,  .61 

"     9  11.     Ban(;ia  atro-phrpurea,  four  8i)eci mens  in  tliflTerent  stages  i>f 

growth  and  cell  division,  55 
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Fi^.    1.  Ch ANTRA NSTA  PYfJMAEA,  natural  size,  .     Ol 

Firs.  2, 3.                  "                    "           two  filaments,        .            .  .           (il 

*'    4.  o.                  ''                    "           clusters  of  car po^onft,  01 

Fig.   r».           CiiANTRANSiA  viRiiATULA,  magnified]  25  diameters,  fil 

'*    7.                      *•                    '•              tetrasporangia  .61 

"     8.                        '                    "              natural   size,  growing  on  a  marine 

plant,  .61 

•'     9  11.     Bancha  atro-piirpurea,  four  sj>eoimens  in  diflTerent  singes  of 

growth  and  cell  division,  55 
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Fis:R.  1,  V.      Chantransia  violacf.a,  natural  size,     ....    59 

Fi^.   3.  '  "*  three  filamentH  magnifiefl  al>oiit  125 

diameters  .59 

F'igs.  4,  5.       C'liisters  of  carpogons  or  sporangia  emitting  gonidia.  59 

Fig.   0.  Five  single  gonidia  settle<l  in  a  srratrli  on  glass  of  aquarium  and 

multiplied  by  cell  division,  ....  59 

"     7.  A  cluster  of  goni<lia  un<ler  higher  power,  developing  young  plants  59 

'*     8.  A  group  of  young  plants,         .....  .59 

Figs.  9,  10.     Specnmens  of  Var  C  expansa,  .59 

"     11,12.  Clusters  of  (airpogons,  ...  GO 

Fig.    13.         Natural  size  of  plants,  .60 

14.         Var.  C.  Beardslei,  magnifies!  125  diameters,  00 
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Fig.   1-7.      Chantransia  macro8PORA,  three  filamentA,  .59 

"    *2-4.       Cari>n8j)ore8  fertilized,  .  .  .  .  .69 

^*    5-7.       Carpogons  with  trichogjne,  .  .  .  .59 

**    8.  Natural  size,     .......  59 

'*    9.  Section  of  old  stem  eorticolated,   .  • .  .  .  .59 

**    10-12.  Matured  car|)08pores  in  early  stage  of  development,  .  59 

*'    13.        Chantranria  Hermanni,  natural  size,  .  .  .60 

**    14.  "  '*  two  filaments,      ...  60 

Figs.  15,  16.  "  **  dusters  of  carpogons,  .  .    60 

Fig.   17.         IIii.debrandtia  rivularis,  thallus  peeled  from  river-stone, 

highly  magnified,  .  .    62 

Fig.   18  *'  "  small  transverse   section    nnder 

higher    magnification,    showing 
the  spore  receptacles,  .  62 
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**    2.  End  of  a  branch  magnified  125  diameten^     ...  62 

**    8.  A  section  from  lower  part  of  filament,  magnified  125  diameters,    62 

''    4.  An  older  part  of  stem  showing  the  c-orticulation,  magnified  125 

diameters,     .  .  .  .  .  .62 

^'    5.  A  section  near  the  base,  oortTCulated,  magnified  125  diameters,        62 


EXPLANATIONS  AND  REFERENCES, 

PLATE  LXXI. 


Pagx. 

Fig.   1.  Thorea  RAMOSI88IMA,  slightly  magnified,  •  .  .58 

Figs.  2,  3.      Sections  of  filaments  highly  magnified,  ...  58 

**    4, 5.      Base  of  ramuli  under  greater  magnification,        •  •  .58 
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Fig.  3.  "  "        a  looee  growth  in  fruit,         .  .  64 
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"    5,  6.  "  forma  gottxypina       ...  .  .  125 

"    7, 8.       Cladophora  Fix>t<)wiana,  ....         126 


J 


EXPLANATIONS  AND  REFERENCEH, 

PLATE  CVIII. 

Figures  ma§rnlfled  125  diameters 


Paor 

Figs.  1,2.        ClADOPHOBA  OLIOOCLONA,  .  .  .  .  .126 

Fig.  3.  Claduphora  fracta,  forma  horrida,  ,  .  .125 

Figs.  4. 5.  "  "  "    rigidula,        .  .  .  .125 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CIX. 

Figures  magnifled  125  diameters. 


Pagk. 
Fig.    1-3.      Cladophora  FRACTA,  forma  vMu^rtna,     .  ^  .125 

"    4-6.      Cladophora  crispata,  forma  vitrea,  .  .  .126 

"     7-10.  "  "  "       bmchyclados,  .  .126 


EXPLANATIONS  AND  REFERENCES, 

PLATE  ex. 

Figures  magnified  125  diameters. 


Paox. 

Figs.  1,  2.      Cladophora  olomerata,  .  128 

Fig.  3.  "  forma  pumt^a,      ...         128 

"    4-8.  "  peculiar  developmeut,  .  .128 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXI. 

Figures  magnified  125  diameters. 


Paok. 
Figs.  1,  2.      Cladopuora  canalicularis,     .....  126 

"    3, 4.      Cladopuora  olomerata,  forma  davata,    .  .  .         128 

Fig.  5.  "  "  "        rivuUiris,  .  .  .  127 


^ 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXII. 
Pil^ures  magnified  125  diameters. 


Paob. 
Fig.  1-4.      Claj)ophora  olomerata,  forma  simplieior,        .  .  .127 

"    5.  Cladophora  aboagbopila,  .  .  .  .129 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXII. 
Figures  magnified  125  diameters. 


Paok. 

Fig.  1-4.      Ci^ADOPHORA  GLOMERATA,  forma  n'tnp^ieibr,        .  .  .127 

"     5.  ClADOPHORA  ABOAGROPILAf  .  .  .  .129 


EXPLANATIONS  AND  REFERENCES, 

CXIII. 

Figures  magn  tiled  126  dUtmetera. 


Paqk. 
Fig.   1-3.       PiTHOPHORA  Oedoqonia,  Var.  vaucherwideB  with    nuaierous 

sporangia.  .130 

Figs.  4, 5.  "  **  sporal  branchletis  131 

''    6, 7.  "  "  two  immature  filaments,     .      131 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXIV. 

Figures  magnified  125  diameters. 


Paok. 

Fig.   l-o.       PiTHOPHORA  ABquALis,   Var.    FUmdenae.      Sections   of   fil»- 

menti<  with  sporangia,  131 

Figs.  6,  7.      PiTHOPHORA  Kkwensis  sterile  filamento  from  Florida,  .  131 

''    8, 9.  ''  "  section  of  fertile  filament  from  Wit- 

trock's  monograph,  .  .131 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXV. 

Figures  magnified  125  diameters. 


Paob. 
Fig.   1-4.      Chroolepds  aureum,  fruiting  plants,  .121 

"    «5-7.       Another  form  of  the  same  species,  .121 

"    8-15.     Zoosporangia,  .......  121 

Figs.  16,  17.  Zoospores  escaping,      ......         121 

Fig.  18-21.    Zoospores  in  diflerent  stages  of  copulation,  .  .121 

"  •  22-25.  C.  AUREUM,  Var.  eorticulatum,  ....         121 

"     26-29.  Sporangial  cells,     .  .  .  .  .  .121 

"     30-33.   C.  MONILIFORME,  Kg.,  .  .  .123 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXVt. 
figures  mairnifled  136  diameten. 


Paob. 
Fig.  1^.      Chboolbfus  UMBBnnnc,  Kg.,  form  frequent  in  Soathem  SUtee,  123 

'*    4-5.  Pennsylvania  form,      ......        123 

"     6.  C.  ODOBATUS,  .......  122 

Figs.  7,  8.  C.  LICHENIC0LU8,  .  .  .  .  .122 

Fig.  9-12.  C.  loLiTHUs,  iiinn.,  VeUeKen-mo88,  ....  122 


EXPLANATIONS  AND  REFEREN0E8. 


PLATE  CXVIL 


Figures  magnified  126  diameters. 


Fig.  1-3. 

«  4. 

"  5. 

".  6-9* 

"  10. 

«•  11. 

"  12. 


Ulothrix  zoNATAf  three  vegetative  filaments, 

Cells  of  filament  with  macrozoospores, 

Three  zoospores,     ...... 

2iOospores  in  early  stage  of  development, 

Cells  of  filament  with  microzoospores 

The  same  enclosed  in  cysts,     .... 

Separated  and  at  rest,  .  •  . 

Figs.  13,  14.  Microzoospores  germinating  in  cells,  • 

"     16,  16.  Zygospores,  ...... 

Fig.   17-19.  Microzoospores  conjugating — two  of  them  fertilized, 
"    20-22.  Ulothrix  youn(ianum,.  .... 

"    23-20.  Ulothrix  spfx^ioba,  .... 

26.         Partly  empty  cells  from  which  the  macrozoospores  passed  out, 


(( 


Paob. 
.  133 

134 
.  184 

134 
.  134 

134 
.  134 

134 
.  134 

134 
.  135 

135 

135 


• 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXVIII. 

Figures  magnified  126  diameters. 


Paok. 
Figs.  1, 2.      Ulothbix  tenuis,  .  .  .  .  .134 

Fig.  3-5.      Uix)TiiRix  Afx^uAus,  .  .  .  .  .134 

"    6-8.      Ulothbix  rivularis,  .  .  ^        .  .  136 

Figs.  9,  10.     Ulothrix  subtilis,    ......        136 

"    11,12.  Ulothbix  subtilissima,  .  .  .  .  .136 

'^    13,  14.  Ulothrix,  Var.  atagnorum,  .....         136 

**     16,  16.  Ulothrix,  Var.  variabilis,  .....  136 

Fig.   17.        Ulothrix.  Var.  tenerrima,  ....         136 

"     18-19.  Uia>thrix  therm  arum,  .....  136 

"    2()-21.  Ulothrix  compacta,  .....         136 

"     22-26.   Ulothbix  subtilis,  an  uniiBual  form,      ....  136 

Figs.  27,  28.  Ulothrix  flaccida — U.  subtilis,  .  .  .  137,  185 

Fig.   29-38.   Ulothrix  rivularts,  Var.  cotorocta,     .  .  .  .137 

"    34-36.  Ulothrix  Oscillarina,        .  .  .  .  .137 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXIX. 
Figures  magnifled  125  diamctcre. 

Pagk. 

F'li^.  1  2.      UixyriiRix  nitenh,  ......  187 

F'lii.  iV-7.  Ulothrix  varia,       ......        138 

**    8-10.  Ulothrix  parietina,  young  forms,  '     .            .           .           .138 

"     11-15.  "                  "            older  forms,                ...         138 

**      16- IS.  SciIIZiKJONIUM  murale,                   .....  137 

"     19-20.  Ulothrix  Lenormandi,       .....         138 


\ 


EXPIiANATIONH  AND  RKFERENCEH, 

PLATE  CXX. 

Figures  magnlfled  125  diametere. 


Page. 

Fij^.  I,  2.  Conferva  tenrrrima.                .....  143 

•*    8,  4.  <  onferva  rhypophila,        .....         143 

Fig.  5-8.  Conferva  olacialioides,          .....  143 

Fins.  0,  10.  'onferva  FuNKii,     .            .                       .            ...         142 

Fig.   11-13.  Conferva  affinjs,                                 .                       .           .141 

**    14-16.  Conferva  utriculosa,                     .           .           .           .140 

**     17-20.  Conferva  I'Y)ntinalis.     .            .                       .            .            .141 

'*     21-24.  Conferva  FLOCXXKSA,  usual  wndition  prior  to  <iivision,        .         140 

Figs.  2.*?,  25.  ♦                 *'            after  division.         .             .             .             .140 

"     2(».  27.  Conferva.  j<»iiU8  forming  into  sporangial  cells,         .            .         140 

"     29,  'M).  (V)NFKKVA,  filamenU*  in  a  state  of  dissolution,     .             .             .  140 

Fig.   31-33.  Conferva  fuoaclsssima,        .....         141 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXXI. 
Figures  ma^^nifled  125  diameters. 


Fig. 

1-3. 

U 

4. 

»( 

5. 

Figs. 

6,7. 

(« 

8,9. 

Paob. 

Conferva  amcena,  normal  vegetative  condition,  .  .  140 

Older  filament  in  state  of  dissolution ;  cells  separating,  micro- 

gonidia  being  scattered,  .  .140 

Microgonidia  under  high  power,        ....         140 

Conferva  vttlgarib,  the  type-form,       .  .  .142 

Conferva  bombyOina,  .  .  .  .142 

"    10,  11.  Conferva  VULGARIS,  Var.  Far(o«;N,  .142 

Fig.   12.  "  **         microgonidia  escaping,  .  142 

"    13.  "  "         young  forms,  .  .142 

*'     14-17.  "  **  stagesof  decay— /forwKMpora  forms,    .         142 

Figs.  18,  19.  Conferva  abbreviata,  .  .  .  .  .143 

"    20, 21.  Conferva  punctalis,    .  .  .  .  .  .142 

Fig.  22-25.     RuizxXTLONiDM  1'X)ntinale.         .  .  .  .  .144 

"    26-28.  RuizocLONruM  fluitanu,      .  .  .  .  .145 

Figs.  29,  30.  RuizocLONiUM  hieroqlyphicum,  ....  144 

''    31,32.  "  "  WsiT.  Americana,  144 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXXIL 
•     Flgoret  macnlfled  U5  dlMneten. 


Paol 

Fig.  1-4.      Rhizoclonidm  KAJOB,  .  .  .  146 

"     5-7.        RhIZOCLOHIUM  BAXINUM,  .  .  .  145 

''    8-10.    Rhizoclonium  wtaqixale,  .  .  ^  145 

*'    11-12.  Khizocix>nium  Caspabti,     .....        145 
"    13-16.  Rhizoclonium  Uobfordii,         .....  145 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXXIIL 

Fibres  magnified  126  diametorR. 


Paob. 

KijT.    1.  SpnAERopLEA  ANNULINA,  filament  chlorophyloiw  f?reen,  .  104 

'•     2.  Shows  the  arran}a:ement  of  the  mature  (red)  spores,    .  .       104 

"    '{.  Frequent  appearance  of   filament  preceding  development  of 

spermatozr»id8.  .  .  .  .104 

'    4.  Spermatozrtids  set  free,  more  highly  magnified,.  .  .  104 

"     o  Zf)ogonidia  under  higli  power,  .  .  .  .104 

'*    *\-9.       Ai»rocY8Tis  Brauniana,  two  young  fnmds;  two  mature  fnmds, 

one  of  them  with  cells  undergoing  segmentation  and  a 
Inrge  frond  with  iimtured  «j:()nidia,  .  .  'J02 

*      10.  Kree  ciliateil  ^(»nidi:i  or  zoo«j>ores,       ....         20lJ 

Fi«s.  11,12.   IJKorocciis  iNsujNiH,  .....  .201 

Fig.    l.S.         Frix'occi's  HooKKRiANr.s,     .....         21)1 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXXrV. 
Figures  magnified  2G0  diameters. 


Fagb. 

Fig.   1-4.      BoTRYCOOCUS  Braunii,  smaller  and  larger  dusters,        .  .195 

"    5-7.       BoTRYDiNA  VULGARIS,  youDger  and  older  thalli,     .  .         195 

Figs.  8,  9.     .Palmodactylon  varium,  .....  189 

Fig.    10-23.   HoRMOSPORA  forms    ...  .  (137,  133),  189 


»tiiiiiiiiir.i 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXXV. 

FigureB  ina^ulfled  125  diameters. 

Paok. 
Fig.   1-6.      Sc^HizoMERis  Leiblbinii,  pnrts  of  filaments.    The  vegetatiye 

plant  and  broken  ends  with  soopo- 

.  nidia  passing  out  .  See  below. 

Figs.  7,  8.      Young  plants,  ...... 

Fig.  9.  Enteromokpha  intr^inalis  .  .    (308),  107 

"     10.         Enteromorpha,  small   portion  of  membrane  of  older  plant 

highly  magnified,  .  .  .107 

**     11.         Chaetomorpha,  natural  size,  .  .143 

"     12-13.  Sections  of  tilaments  enlarued,       .....  144 

"     14.         Escaping  microgoni<lia,  .....         144 


[A  denoriptUm  of  the  following  geixv»  was  inadvertently  omitted  in  the 
proper  place ^  ( page  17),]. 

Genus,  SCHIZOMBRIS,  Kg. 

Thallus  chlorophyl  green,  filiform,  composed  primarily  of  a 
single  series  of  cells  which  are  nsually  broader  than  long,  here 
and  there  strongly  contracted ;  at  first  attached  by  a  disc-like 
expansion  of  a  narrow  base,  later  often  floating  in  mass ;  grows 
in  the  beginning  by  the  division  of  the  cells  transversely,  later 
in  two  or  three  directions. 

Zoogonidia  are  formed  in  the  cells  of  younger  plants ;  they 
escape  singly  from  the  thinner  filaments  and  in  larger  numbers 
from  the  larger  ones  ;  they  are  furnished  with  two  or  three  cilia, 

SCHIZOMERIS  LeIBLEINII,  Kg. 

Bright  green  to  deep  blackish-green. 

Diameter  of  filaments,  20-125  //. 

Frequent  in  ditches  and  ponds,  Pennsylvania,  New  Jer- 
sey, Florida,  and  probably  in  every  State. 

It  is  eiusily  recognizcH^l  by  a  Ulothrlx-\\\!n^  look,  which  soon 
becomes  familiar  to  the  eye;  it  is  larger  than  most  of  the 
s|)eei(\s  of  Ulothrix^  more  irregular  in  outline  by  constric- 
tions, the  basal  parts  thin  and  the  apices  usually  tapering  t« 
a  point ;  the  fruiting  is  also  distinct. 


» 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXXVI. 

Figures  magnified  146  diameters. 


Paob. 

Fig.   1-3.       Vaucheria  dichotoma,  .....  149 

**    4-().  "  **  sessile  oogonia,  .  .         149 

'*    7.  **  •*  escaping  microgonidia,    .  ...  149 

**      8-10.      VaUCHERFA    DiLI.WYNlI,  .....  150 

"    ll-lo.  Vaucheria  Thuretii,     ......  149 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXXVII. 

Figures  magnified  166  diameters. 


Paox. 
Fig.   1-4.       Vadckbria  Pilus,  relative  sizes  of  filaments  and  macrosporesy  153 

*'    5-8.       VArcHBRiA  AVRR8A,  with  oogonia  and  antheridia,  .         150 

**    9-11.     Vaucheria  SE8S1L18,  three  type-forms  with  oogonia  and  an- 

theridia,  ....         151 

Figs.  12,  13.  Vauchkria  sericea,  section  of  filament  abundantly  fruiting,     150 


EXPLANATIONR  AND  REFERENCES, 
PLATE  CXXVIII. 

Figuref;  maKnifled  112  diameters. 


Paob. 

Figs.  1,  2.  4.  Vaucheria  oeminata,  sections  of  true  plant,    .  .  .152 

Fips.  3, 5.               "                    "           Var.  roeemoaa,          .            .  .152 

Fig.  6.  Vaucheria,  an  abnormal  but  not  rare  form  of  fruiting,  .  1*^2 

'*     7.  A  gall  produced  b?  a  Rotifer;  a  Rotifer's  nest,          .  .         152 

"     &-10.  Vaucheria  hamata  ;  California  specimens,      .            .  .  152 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXXIX. 

Figures  magnlfled  112  diameiera. 


Paob. 

Fig.   1-5.       Vaucheiria  terrebtrib,  parts  of  fraiting  filaments,  variouslj 

developed  with    one,  two  or    more 

oogonia  od  a  peduncle,  .  •  153 

**    6-8.  **  ^  oospores  germinating,  .         153 

"     9-11.     Vaucheria  TUBER08A,  Var.  in/«rm«dia,  .  .154 

*'     12-14  "  "  '^     minor,  ...  154 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXXX. 

Figures  magnified  92  diameters. 

Pagb. 

Fig.   1.  V AUCHERi A  TUBEROBA,  type-form,  .  .  .154 

''     1-5.       DiohotomouB  branchiDg  and  constricted  basal  ends  of  branohlets,  154 

"     6-10.     I^ateral  stolons  variously  shaped  ;  the  latter  two  tuberose,  .  154 


i 


•  • 


"  4-7. 


JfiXPLANATIONS  AND  ItKFKItESCBS, 

1 

1 

LATE  CXXXl. 

PlKur 

pa  varidiiBly  iDnSDlOrMl. 

BB*N 

iL*TUM,  twii*  Ihe  nalural  xize, 

Lift 

■• 

ISfi 

" 

166 

" 

eeUH«nt«ite  pBsaing  tiown  ioto  Ihe 

mdit'leH, 

165 

" 

155 

" 

cell- contents    aciktiering    zoomicra- 

gonidla,         .            ,            .            . 

l.V> 

« 

155 

■ 

[weiiml  niacmspore*. 

]-'>5 

" 

IrV. 

" 

mdicle  cells  nnder  grenler  mn^ifi- 

IW 

" 

looBpbroi  4-6  drnji  old, 

166 

Figs.  16, 16. 

"    17,  18.  "  "  "         7-8    "      "     .  .  156 

Fig.   19.  "  "  WHSporea  gennmrnting  in   ndides,  156 

"    20.  "  "  Eooapores  dureloping  into  Tegota- 

tive  plcnts,  ,  .  -  .  166 

Figs.  21, 22.  "  "  ueziul    loaaparos  enlarging    and 

prodiidng  ieziul  lomporaa,  .  lU 

"     23,24.  "  "  Bexual  looaporcB  oopulatiiig,  prodoo 

ing  iso«poT«i,  (fig.  26),  .  1S6 

Fig.   2Q.  "  "  iaoaporn  after  a  fair  day^  beooming 

Btellale,     ....         166 


1 


EXPLANATIONS  AND  REFERENCES, 


PLATE  CXXXII. 


Figures  magnlfled  250  diameters. 


Fig.   1-3. 
Ki><s.  4,  5. 
**    6,7. 
F'lfr.    8-10. 
11. 


SpIROGYRA  TENUIS8IMA,     . 

Spirogyra  Spreeiana, 
Spiroqyra  inflata, 

SpiRCKiYRA  QUADRATA, 

"     11.         Spir(kjvka  Wehkri, 
Fi^s.  12.  13.  8pir(k*yra  (irevillkana, 


Paqr. 
.  207 

208 

.  207 

V08 

.  208 
20VI 


PLATE    CAXXII 


EXPLANATIONS  AND  BSFBRBNCBBi 
PLATE  CXXXm.    . 


PIfiirai  macniflad  99  dteBMttm. 


Figi.  1,  S.     firatoGYBA  Wbbkri,  Vtr.  ttwg&kk, 

Fig.  5-7.      Spibooyba  Hawatjjt, 

Figs.  8,  9.      SpiBoaTBA  insignis,  . 
"    10,  11.  Spibouyba  Hantzschh,  . 


.no 

210 
.  211 


PLATE    CXXXIII 


EXPLANATIONS  AND  REFBBENCBg^ 

PLATE  OXXXV. 

FlgUFM  magiiUled  so  dlaiiielMi^ 


Figi.  ly  %  SKBoaTRA  iKBiQifiB^  ViT.  dom^oia,  •  •        •  •  XIO 

*"     8, 4.  SfIBOGTBA  ADVA9A,    .....  •         IM 

*'    6,6.  Spibootba  DaataoirAy     .  •         •         «  .tlC 

<*     7,8.  SpIBOOYKA  LTTTSIIAVAy  .  .  .  .  •         S14 

"    9, 10.  Spirogyra  lonoata,       ......  214 

"    11, 12.  Spibootra  dubia,      ......        220 


1 1 


PLATE  CXAXV 


EXPLANATIOHB  AND  RBFERENOBB, 
PLATE  0X2XVL 


Pi 

Fig.  1-3.      ftnaooTiLi  wumATXLm,  .  S16 

**   4-7.     SpiBooTmjL  mrtfLJkxm,  •  .  SIO 

Figk  8,9.    OxmoarnA,  mutUKJtA^     .  •  .  »  .116 

"     10,  11.   SfIBOQYKA  OBTH08PIRA,  .....  818 


i 


Ftg.  1-4.      SiTBOGnu  Kurmcoia, 

FIp.  K,  S.       anBOOTSA  SKLUI^.     , 

"    7, 8.      Spiboqtba  SiTiDA,      ' 


EZPLANATIONB  AND  HKKPIRKN'CES, 

PLATE  rxxxvir. 

(1  'Sf  <11iunpU;ra. 


PLATE  CXXXVI 


BXPLASATIONS  AMD  BBPBBKKt'P: 
PliATB  CXXZVIL 


Fig.  IHL      SnBoormA  lujvnn^ 

Flp.6,6.     Spmrar&A  mu^.    . 

"    7,  8,      Spibootba  kittda, 


"   •• ''ilf     '■'•■ 


•       -sf 


KXPLANATIONS  AND  RKFEREN('E8, 

PLATE  CXXXVIII. 

Figures  mufj^nifled  250  dlamcterR. 

Paqs. 

Fil?.     1-4.         SPIIMXIYRA  SBTIFORMI?*,      .  .  .  .  .  .219 

Fiys.  T).  6        Sim R<)( J YRA  MAXIMA,  V^ar.  tn«yMa/M,  .  .  .         218 

"       7,  S.         Si'IRlMJYRA  .IIT4J  VLIS,  ......    219 


I 


EXPLANATIONS  AND  HKI''I-:rU-:N('IOS, 
PLATE  CXXXIX. 

n  iHnmel 


Pig*.  1,  S.  Spirootha  BBun,  ooi^aN  Plata  CXZZVII,  tff.  S,  S,          .217 

"    a,  4.  SriRoaTBA  maxixa,  m  w.  Plata  CXXXVItl.  flp^  S,  <;         M8 

"    5. 8.  ''               "*         two  apoTM  genaiiMliiiB,    .                       .  318 

Fig.   7-9.  Spisooyba  condensata,  Var.  Rvabyi,                                    .215 


EXPLANATIONB  AND  RKKKRIONCI-^^. 
PLATE  OXXXIN. 

FI(tUMnMBBHIeamrliiiiii«ii>ni. 


«    3,4. 


RpniooTBA  BXLua,  com^ra  F 


(:XXXVIl,lit«.. ■",,*[, 


HrnuKiTBA  UAXtMA,  we  war.  nue  C.XXXVILl.  liai.  H,  6, 
o  «pnrei  germlitBtiiig,    . 
1,  Var.  Rutbyi, 


PLATE   CXX 


PLATE   CXL 


•i 


EXPliANATn»fB  ASD  BBFBBEN0B8, 
PLATE  CXLL 


Figs.  1,  S.  biBOOTmA  SUBAQITA,  ......  ST 

"8,4.  BpiBoaTSA  lUBUUl,  US 

Fig.  6-7,  Spuumtba  pnncxATA.  .                      .           .           .           .218 

"    &-10.  SntonoslUM  wieriCDM,  .....         222 


n^ 


■ 


« 


EXPLANATIONS  AND  REOTSBBNCBBi 

PLATE  CXLIL 

Flgoxw  auifiiiltod  flO  dlMiMlank 


Figs.  1»  2.  SPUtOGTRA  oouMVwm^      .  .  ,  • 

"    3,4.  Spibootra.  JuxBonmii        .  .  »  • 

*'   5»  6.  Spibootba  MAjimoinuA,  ooi^iig»led  wiUi  &  cMinyawH 

'*    7, 8.  Spibootra,  rootlets,  i9.  giiodhita,  '    . 

'*    9, 10.  Spiroqyba,  stellate  nuclei,  see  figs.  8,  9, 


SIS 
818 

m 

208 
210 


Plate 


CXLI. 


r 


EXPLANATIONS  AND  KKF]SBBNGB3» 

PIiATti  CXLUL 


Fig.  1-8.     Zroinou.  ZdDoenBXOH* 
**   4-6.     2f0vnEA  ixnB0ini^     . 


-I 


<*  9, 11.  "*  '^  HMmft  F4MidMfls 

"  12, 13.  "  "  "     iaiue,                                     .  .228 

**  14,  15.  "  "  "     tubtOe,      ....  228 

«  16,  17.  •*  "  "     BtagnaU,                    .            .  .228 


*v:j» 


^'^' . 


EXPLANATIONS  AND  RBFBKENCB8, 


«• 


PIiATE  CXLIV. 


Fifiim  mafntfladaotdlMMtMik 


FU^  1«  %     ZYomocA  oBtTciATini;    ...•••  -mm  \ 
Fig.  8-7.     Zyoitsiia  puBFOBBcnc,  *       MKJti: 

"    ft.         ZTOirBiUL,tpomgeniiiiuitliigiiioeUi»  •  vr- 

**     9.  ZyONEMA  AKOMA.l.UBf,  ..... 

"    10-12.  "  "  Var.  erawtim,       .  .  .  .284 

**    13.  "  "  "         "       fertile, 


^^ 


PLATE    GXLIV 


EXPLANATI0N8  AND  REFERENCE8, 

PLATE  (7XLV. 

FlKureH  inaffnlfled  ilOii  diameteiK. 


Pags. 

Fig8.  1,  2.  Zyockjonidm  pbctinatum,           .....  2r2o 

Fig.    3.  ZvOi^MiONIUM  Al-X^UALE,              .....            22«» 

Figs.  4,  5.  ZvciocjONiuM  dbcdssatum.            .....  226 

**    6,7.  Zyoimjonium  Agardmii,         .            .            .            .            .         22  • 

Fig.   8.  Zy(jog()Nium  Kalfxii,       ......  "Sll 

"      9.  ZviUXJONIUM  PAKVULUM,           .....             "117 


P!-ATE   CXLVI 


EXPLANATIONS  AND  BEFBRENCB8» 

PLATE  CXLVI. 

FlgnrM  nmgatlled  aoo  dtametera. 


Figs.  1, 2.  MovQaonA  spraebocabpa,                            •     t     *          .327 

Fig.  8.  .  MouoBonA  MnfNBKynsHBiB^            .          •          ^          •       iStt 

**     4.  MOUGBOTIA  DIVABaCATA,                              •              •             .              •  ttt 

*•     5.  MOUGEOTIA  DELICATUIJL,         .....           228 

"     6-9.  MoUGEOTIA  GLYPTOSPERMA,          .....  229 


BXn.ANATIONS  AND 

PLATE  CXLVn. 


Ptg.  1.  HnoOASPui  oKuu,                                                .  .  m 

F^  2,  S.  UmoAB^m  kaub^  SID 

F^.  4.  MnooABPtn  maoboofoka,                                           .  .  SIO 

"    h.  Mrsocarpcs  robdhtitb,  .....  2S1 

"      8.  ME90CABPUHRBCUBVD8,     .                                                                  .  .  231 


PLATE   OXLVIl 


r 


■:'-■■  ^    .1 


EXPLANATIONS  AND  REFEBBHCE8, 

PLATE  CXLVnX 

Figiires  magnllled  aO^dUmetef*. 


Figs.  1, 2.     Mebocjlbfds  vtmuuLomm,      -,  •  .  •  .  281 

*'     3.  i.       MnOCARFUB  TJLXWhOS,  .  .  *         tSO 

Fig.  5.         MovoiOTZA  yaBRnooHus^  ...  •  .  239 

**    6.  Mebocabpus  PARVULU8,  Var.,  .... 

*'     7-10.      MeSOCARPUS  RADICANS,      ......  231 

"      11-15.    PlAGIOSPERMUM  TENUE,  ....  .233 


.!fS^.;-«^ft,-*> 


EXPLANATIONS  AND  REFEBENC88, 

PLATE  CXLIX. 
Pigurw  mafiillled  SOO  diameters. 


PAas. 


Fig.    1*5.        GOHATOHRMA  VKNTBIOOBUX,  ...... 

**    6-7.  Plsctbocabpi*8  CoitUKBiAirin^ 

FlgB.  8,  9.  Plsdbocabpob  MiRABiUBy  ordiomrj  ilerStt  ftm. 

Fig.   10-13.  "  **  fruiting  Bpecimeos,  .         2X2 

"     14-15.  "  *'  sterile  filaments,        .  .232 


EXPLANATIONS  AND  RBFBRBNCBB, 

PLATE  CL. 
Flgnret  magnUtod  M  dlHBolen. 


Btg.  1*5.      SrAtrBospsBMUM  CAVOcxiruM,     .  •  •  .184 

Figs.  9, 10.    Staubobpsbvitk  virids,  .234 

'<      11,12.   CrATERSPBRMUM  LJSTEVIREN8,  ....  285 


KXPLANATIONS  AND  REFERENCES, 
PLATE  VIA. 


Fteii.  7,  8 
Fig.  !>. 


ijiRAT'ih,  ■liflenml  "Ukw  "I"  anmlli  ilniW  lo» 
ma^iticntinn ;  thii  laller  with  encysted 
nwl>D(!  it|ion«,  .  .  •  I 

Twnxbiuin  of   ^hanrimra  iiJmi,   WMa.     Uorel?  > 
itiun  uf  Volrvt  jiliA/aior,  ...  1 

,r  man  from  the  mme  under  higli  mngnllicBtioR,         I 
ridinK  into  twr>,  nn'l  (irar  [nrlB, 


o  parts  each  irilb  cilin,  shou 


Figs.  16, 
PV.   18. 


A  diittoiil  f&mitv  reTulvinp  in  the  mother  npliere  or  npart 

Stephahusphabr*  PLOViALiB,  &  ftloboae,  vertical  view, 
Lateral  view  with  fusiforin  primordial  celb, 
li'onnatian  of  macrogooidia, 

Division  of  macn^nidia,  .... 

QomcH  PE(7TORAi.E ;  lateral  view  of  coenobinm, 
17.  Two  coenobia  in  front  view,  ..... 

A  coenobium  before  diviuon,  .... 


PLATE    CLl 


EXPLANATTOSTB  AND  REPERENCE8, 
PLATE  CLII. 


TOLVOZ  QUnATOB,  ■  OOenoUlMi,  sbowing  lire  line  threiid«  u)n- 

necting  tb*  gontdia,  1^ 

Oilugad  mw  of  the  ocmnwidiig  thivMl^  .118 

Ad  ktwl  MGtion  of  the  wall  uf  a  oeeooUan,  UB 

Ooenobiaa  villi  thrae  Mellata  nUng  tpmm,  .  .  TU 
'  VoLTOx  nsLUTD^  Suh,  a.  AI1«M  oegnttlaw  arNMbm  V^n^  IM 
An  ezaggented  idMl  of  ■  Mod* 
A  oompleto  ■iitb«ridlQia  nader  Ugh  b 


Fig.  1 


MtOMidl, 


.  U8 


n  c«ll«,  nuriDBl  T^teULtive  oondition, 


I,     EUDORIKA  w 

A  uiieoubiiiiii  »f  Bi 

CelU  dividing,  .  .160 

A  matured  coenobiam,  ne&rlj  read;  to  scatter  the  young  qiherea,  160 

.  Spheres  in  different  stages  of  development,         .  .  .  160 

I.  Spermatozoids,  ......        160 


PLATE    CLII 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CLIIL 

Flf?ure8  moHtly  magnified  oDi)  diameteni. 


Page. 

Fig.   1-v).       Panik)Rina  mokum.  forniK  iiMtet  freiiuent,  .  .161 

Figs.  6.  7.       Coenobia  with  luori*  nutneroiis  ct'Ils  (li>iiM.'ly  rloBtered.  .         161 

'*    S,  9.       Very  fugatioiu  forniH.  a  variety  or  h  diHtinct  species.        .  .161 

Fig.    10.         A  matured  c(Him)bium  with  young  >phere8  in  condition  for  in- 

de|)endent  existence  .  .  .161 

**      11-26.    ChLAMYIKK'OCX'US  PLUVIAMS.        .....    I»i4 

FigH.  11,  12.  Two  t«UH  of  normal  c(»ndition,            ....  16*') 
Fig     13-26.  Cells  of  |)olymorphon8  resting  forms.        .             .             .             .165 

*'     27-29.   Z<K)H|H)res  without  on velope,    .....  16o 

"     ;>0  .'i2.    Z^><)S|M>res  en velopt'd  in  a  membrane,         ....  Kv) 

"     3^{.         (/omiiu-ncenunit  of  a  4livision  of  a  green  cell,             .  1*>6 

"     'M.         Division  i-omplfted.             .             .             .             .             :             .  UW) 
"     oo-r>l.   NiiiiKTOUs  multiforru  comlitiitiis  tran.npiring  in  the  life  of  iliis 

little  plant.     For  description  of  each  see  |>age,                   .  I(i6 


..  /' 


EXPLANATIONS  AND  BEFBRENCEB, 
PLATE  CLIV. 


'     3, 4.      CelU  HiTiding  ini»  iirn  md  intu  fimrpart^ 
"    6.6.      CBUiiCTDOM6HASTDrann,aTsrl«Vof  ria»«f 
'     7,  8.      CaLAifTiiOM<»rAfl  plutul^  tbe  nonMl 

"     9,  lA.     CHLllfYDOMOXlS  HTALDIA, 

Fig.  11-14.  HvDBODicTTOK   vTUicfn^tvu,  parti  of 
dagraMO 

Figa.  Ill,  16.  Ftrvt  sliiiKii  iif  i]er(!lci|>ment,     , 

Fig.    IT,         CkII  wilh  mirroeiinidin.  in  part  eopsping  throogh  ■  niptai 
the  niembniiie,  highlj'  magnified, 
"     18.         Pnrt  <i(  pell  wilh  maorogooidia,  highly  magnified, 
"     ID.         Free  niiifrognnidia,  more  highly  magnified.  . 
"    20.         Zmisporea  or  macrozoogonidia,        r 


PLATE    CLIV 


BXPLAXATtONB  AND 

PLATE  CLV. 


oootoan,   .....        Ml 
"    9-16.    CM*  ooDtncttag  met  eonliig  tn  nrt  fanBing  warMid  4| 
"    le-l*.  AdTMtcadrtaiMcrfcBCTMdqMrw  divtdioc  brtgtm^MdtaM 

**    tOi        BDC7«t«d  lenmm  often  ooonning  Id  twmri—  marimt, 
Vi^  n,  U.  SpormoiU]  bodlM  with  mcmfiiig  mtowoogoaia*, 

"    3S,H.  Crlaktdomokab  pvi.vnnoum.  Khrti., 
Pig.  26.        An  OKTited  fbrm  dWIdad  Enlo  U<<. 
Pip.  38, 27.  A  dmiUr  bra  divided  into  fear  piirtn, 
Fig.  28.        OeU  divided,  tBtming  d«w  tuejmii  cull-, 
"    20.        Two  red  rertlnf  oell«^  .... 

"    80.        IfMroKMMpore;  oonUntidlvIdlii];, 

"    81.         A  celt  wilh  coDlenti  divided  and  dc velupinu  miiniTtwuonitln, 
"    Sl-SG.  WouTU  UouFKBiAXA,  SditeUeii. 

A  plant  whtdi  ha*  no  titlm  to  »  plnct'  in  iliie  thIuiiip  :  ii  is  ;i 
miit-H  as  rh  illuMralion.  It  ii  the  Bmatleat  of  pfaenogiiDoaB 
plHTitB,  and  is  h  form  very  upC  to  deceive  in  the  leBrc^  fer  freell- 
wuler  iJgie.  It  in  found  in  wet,  marah;,  placM,  not  freqaeol, 
but  in  ijoanlitj  wlien  it  doea  occur,  ProodB  an  rootlcM,  Boat- 
ioK  as  Bmall  jcraina,  about  the  siie  of  popp;  aeed,  in  ahallow, 
stagnant  waters.  Cells  broadly  ovaL  MultipHcatiOQ  take*  plan 
by  the  formation  of  a  daughter  cell  in  the  matenwl  fhwd, 
which  opetiB  at  one  end  and  the  young  alidea  ont.  Figs.  32-88^ 
'  represent  progreesive  slagea  of  proliferation.  ■ 
"    36-40.  Mic-sococcDa  cohfkbvicxila,  raataTsd  planta  and  joang  d*- 

veliiping  foriUB,  .  .  .  .  t 

"    41.         Cdi'ihw'i.adium  FULciiELLnx,  figure  trangcribed  from  Babes-    . 
huisl ;  hitherto  not  found  in  Ibe 
United  Statea. 


EXPLANATIONS  AND  EKp-EHKNCES. 
PLATIC  CLVl. 


Vigr.  16,  IT. 
Fig.  18-21. 

"    22-24. 

"    26-26. 

"    27, 

"    28. 
FigB.  2fi,  30, 
Fig.  31. 


lU'Conllii);  In  o) 


Vnr-. 


SoENEDEBUVS  DiHORPHVS.  different  fornw, 

SCENKDESHDS  OBTDHUB,  TSrioUB  fomu, 
SV'EKEDESHUS   ACDTUB,  IVO  IrOnds, 
Sc^ENEDESMUe  ROTUND1TC8, 
DlUTTOerHAKHIUll  RKNIFORNE, 
DlCHTTUePHABBIUM  EHRENBEBOlANim, 

A  family  after  Kat^li'i  figure, 


PLATE  CXiVn. 


ngn.6. 

,  174 

"    1,8. 

-KooBgom  . 

174 

Kg.  8. 
"    4. 

CDanewMMnt  of  tliB  ant  tMtM«li 

Mof^H^ktarMiK 

174 

Fig..  6,  6. 

A  HMODd  wd  a  dibd  gtoanUfaia, 

,  174 

"    7,8. 

,  176 

Fig,  9-11. 

STAUftOGBHiA  eBUCTATUM,  three  different  forms, 

.  171 

"     12. 

DlCTTOSPHAERIDH     HlTCHCOCKH, 

frequent    in   [>ond^    Nen 

Jerwy,        . 

,  18fi 

piAtt   CLV>I 


■■■i-.Tr-- 


EXPLANATIONS  AND  BEnBBBNCBB, 
PLATE  CLVin. 


Figi.1,2     pFHiocnrTipii  cmtmATtm,  nJimt  wprntUmm  tnm 

Fig.  8-7.      OraiooTitUMOukMTATDiiyVmrifiasivflM^  •'        .Hi 

**    8-14.    OpiiiocYTiUM  oocHLKAJiE,  tuQal  appeamiioeB,  175 

**    15-18.  Ophiocytium  cibcinatdM)  from  Minnesota,      •  .           .176 


EXPLAKATEON8  AKI)  ltl':FI-:UKNi'!-:S, 
PLATE  Ci.lX. 

FlgHTM  DUgnlflM  a»  illlMIl 


Fig.  I.  CBAKACHm  SMNLK  fl'BCriU, 

"  S.  ChAKAC^UH  AOnrOM,  •hortlv  MtipIUili.-, 

"  S.  CHABAOtim  PKIXOSNKKII,  hirijvr  iitiil  |ii(i)fi*r  Btl| 

"  4.  Chaxaoivk  Samomul, 

"  ft.  CxABAcmi  AtmsmTK, 

"  0.  CHABAOHJlf 

"  7-10.  POLYXDKIDIf 

"  11-14.  POLTBDKIUII  OIOIB,  ^|»li)rili, 

'•  15-18.  PoLVBDKiOK  TBIooscM,  Var.  W/iin»tom, 

"  19-23.  POLYBDBIUM   ENORMK, 

'■  24.  POLYEDKIUM  MUTICUM, 

'■  26-27.  Pin-YKDRirx  tbioonum,  Var.  numu, 

*■  28-34.  PoLrEDaiuM  KimMnK,  some  in  veg^ative  oondition, 
diBchnrging  goaidia, 

"  35-38.  POLYEDRIUM  LOBOIBPIKUM, 


-Tf.*^j*«l, 


4  M 


PLATF   CLIX 


^i        /*> 


a**f^ 


.i^dw^"-  ■ 


l.»*i 


<**H^' 


I 


S*^f< , ,  X«"#f 


4.6. 
8,7. 

II,  IS. 
18-U. 

2^28. 

24,26 
26,27. 


EXPIuUr  ATIONS  AND 

PLATB  CLX. 


RsAFHinnnf  ooMTOurnm,  {AIm«*«»), 

Mnll  form. 
BsuLnoiinni  toLTMOwraniM,  VHr.yUmdK 


fruiting  forma, 


Rhaphidium  Bracnii,  .... 

RBAPHtDICH  COTIVOl-UTUM,  Vw^ 

DlMOBPBococCDs  COBDATUS,  coeDobift  in   different  stagea  ot 
growth,  ■  .It 

"  "  simple  groapa  of  cell   in  earlj 

BUge  of  derelcfinient,  II 


PLATE    CLX 


'W^-^^^ 

A**"^ 


J*; 


?14? 


EXPIiAMATIOUe  AND  REFERENCES, 
PLATE  CLXI. 
ntmrm  tnMcnin^  SOD  dlAmet^n. 


Pig.   1.  Pbotoooooob  viRints,  it  simple  duHter  of  eelb.                   (18:il,  1S1 

ngt.  2, 8.  "                '■         Var.  ii^Mimum,  oijualiF  form,                      ISa 

Fig.  4.  PaonoooCDi  uiuAe,  single  relU  vithout  tegumt^nt.                     .  IBS 

*    6-11.  "                "      (*lk  with  wide  leguiueot  diiided  and  re- 

aiviiierf 183 

"     12.  "                "      cells  diTiding  iota  tvoa,                                  18S 

■<     13.  "                "      cells  diTided  into  foon,                   .            .188 

"    14-20.  PROTOCOccim  Wivmbbi  ;  cells  simple,  dividing,  and  divided,      183 


L  loose  family, 
PBOCOooooo&Tlunak  Vu.,  Um  more  imusunl  comlition, 
"  "        Vv.  tmiHl 

"  "        Vv.  dfaM9(<u. 

8om«)»Hi.m»c^[AtMKi,  A.  B^^^^gndltios^Mfat 
piT.jTM.T.i  aMsntDH,        .    I 

SCHIZOCI]I.AirTS  DaCOBTICAU^ 

Palhella  h 
pau4blla  mookeaba,    . 
pali1bli.a  hdcoba, 

Paluxlla  UVAXFOBMS, 
Palhella  xrcosA,  Var, 


PUTE    CLXII 


J* 


^mm^ 


K.si.  ^«».  VKi>.  Sk^.    ii^B^ 


KXri.ANATIONK  ANO  KF.FKItKNCIi-*, 
,    ,  PLATK  CLXIIl. 

W  —«"'■"-■ 

Fig.   1--5.  l'RiiT<H'Oi'('r8  viHlDtM,  Vnrs.  ghmiratM.  iliiuetn*  luul  kumiaitii. 

ttliiiwiiur  early  iibucrc  [if  ilevnlnpnii-nt  n( 

"    8,  PnoTOcooctts  tNFTBifiNtrn,  .  .         1n2 

"7.  A  roriu  fmiuent  in  tHHilii,         .  ,  .  .  . 

V\fn.  8, 9.  I'LiiTHHtx  PARIHTIW*.  iWclnpi iiK  rrom  iVntonienut,       .         I3M 

Fipi    10,  11.  K:irl.vslni;t*or.lpVf-l(ipiiienl  of  SH;,avloni'im  rmm  PrMnforia. 

cnmpare  Plate  XCVI,        .... 
"     12,  13.       Nephrocvtium  AnARDHrAntrN,       .  .  .  .10 

"     14.  15,  17.  "  "  younger  fonns,  ,    ,         IB 

"    lli,  18, 19.  Nephrocvtium  NAmeiji,     .....  M 


1^ 


FTgil,2. 
"8.4. 


"    6,8. 
Fig.  7-*. 


I-:XPI,ANATI(INS  ANI>  HRFKRKNfl-W, 
PLATE  ri.XIV. 

FlRurPx  vnrloiinl)'  (■nlargt'd. 


.  viKTiprn,  Vnr.  }iiMv;Ulalu»,  nhnnt  hnlf  thena<iiriili'iui,li47 
flmnll   wniuti  of  tliiilliiH   miiHi   »nUri,'ei), 
■liiiwinfi  lllr  fmtlefni  evils,  .  ISH 

"  Iwn  ynutiB  I'liiil''  ■  .  l^B 

"        tliive  (vlis  takrii  from  mnlure'l  linncliloli 

(Hff.  4),  icreutly  muniltnl,  .  IN!) 

"         proRTCTsive  wnditionn    of  ilppplopmrnl  of 

celh  ('e"ni''iH).  otei'  HmUfinHki,  189 

"        {'ellfl  di  Tiding;,  "  •  18S 

Hydbiirus  irrequlabis.  forma  eonfiita,  .  .         180 

HvDBimUS  DnCLUZELII,  .....  189 


PLATE    CLXIV 


^iffll 


EXPLANATIONS  AND  HKFERENCES. 
PLATE  CLXV. 


Fig. 


TKTRASI'O! 


,^lls  raagnine'li 
,,.uHir»   .Vout  half  the '"""™' ''^' 

ma^TiitiHo. 
Fig.  12.        Tetrastor*  bxplanata, 


PLATE   CLXV 


p 

I 

I 

i 


PLATE   CLXVI 


VKPIaASATIOSB  asd 

PLATE  CLXVII. 


Klg.  6-11. 


**        %  cell  diiiding,  .  .  i 

"       m  i«U  dividing  tntn  eigbt  sisler  celb, ! 
*        tSQerpQi  coQdilions  of  cell  uulilpli- 
txiicm    forming  o(  gonidin,   rwting 
•porea,  etc.,    .  .2 


"    3,  4.      Three  yanag  plutte,  isolated, 
Fig.   b-7.       Calothrix  Bbbbissonu,  Iwo  I'hsrscterielic  plants, 


I 


ngR.  1, 2.      Ctt/yraiax  radima,  Iwn  tilnnl*  drawn  on  k  snuill  uriile. 

.1,  -I,      rAuiTHHJii  Hu»roRi>[i,  a  vnrii-tv  wliirh  nppMun  lu  bold  a  pom- 
)  C.  mrfuwfi  >ik9  Oi^mAru 

fig.   -i-7       CilxiTHBix  Menbohii'iana.  ilitpe  TuriousU  develuiMHl  furms 
FigaS,  0.       Young  randitione  of  growth  of  the  pUnlH  of  tlii-'  plnie. 


CAioTHarx  BAiitmt,  ewn  pUnu  drawn  on  a  ■innll  soalp, 
Cai/ithhii  Hiisfordii,  a  ruriply  wliiob  sppesre  lii  lioid  n  poni- 

liim  hntween  C  radioia  nnd  OaioArii 

ttfitghauama, 
CAuyTBKix  UEKBUHTNi.t  N*.  tliree  varioiialy  (Jevplniipd  fnr 
Yuung  cuoditioiw  of  growth  of  ihe  plmits  of  ll>i»  plaie. 


■tinglt  plant  Bi^p&rateil  rruin  an  in 

uiidprhi|;1ieriniutoilicaUon,'J4U 
a  Heotion  o(  a  xUiDing  blarkiah  frond,  '2i0 
tbes'A}' >^<i'lJrerouB  rorm,  natural  iiize,  240 
«^'(ioii  ul'  a  lutire  aJsdnoed  inrnwth,      -40 

ired,   older  plant; 
chomea  fibrilloee, 


PLATE 


il.ns,  tlie  plant  pnlarsed  •ifiCl  dian 

■'        under  lout  m«#nificiiliun. 
DtNEuM,  in  TDrieiiea, 

dUttncI  fomw  with  i 
eyMf,  ,  .  ^41 

with  pyriforni  iiet«riji7PtB,      .         341 
spberiol,  iingle   heterocTSts  (JV. 
fibrma),  .244,  -J41 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CLXXV. 


Fig.     1-3.         MABTI'tONBMA 


Kifi.  7. 


Fig.   12-14. 
"     16-17. 


Paqb. 
H,  ili!velopinit  Irani  npores;  dittereni 
slM|^  (if  oiivaopemenl  .         2-11 

dpVFlo^iing  foJypMArti:,  .  241 

other  developing  forras,  .         2-11 

d«vtlo|>i>'g  (iTiditions;  sliurt  HukoI' 
lifurm,  then  elongating  i^hangiiig 


olin 


.  241 


poBUioQH  of  iriidiomes  changed 
fnim  younger  ottuMr,  fig.  9,  .  241 

younger  owidition  than  fig.  S,  S4I 

pondition  surTOUnded  by  many 
flptirea,  after  development  of  filu- 
meoU,         .  .  .841 

an  oocMiotud  oondiUon  of  a  fila- 
ment under  higher  power,  .  241 
a  larger  ftirm  from  New  Jenej, 
othera,  fig.  14,  fn»ii  Florida,         .  241 
more  scattered  trichotnea, 


u    fr.rm    |>nraHitlc   on    Lynghyti 
H'oUei,  and  probsblj'  i 
(leveltpinent  df  it,        .  ,  'i 

annther  form  indicating    tlie 
dp  of   brsDuliilii;    M 
PUlpCLXXI,  fig.  8-11),    .         a 
in  tf  k  thalliu,    .  .  S 

.  ynime  <»iiditl>>n  n(  I/i/nrihyi  aaliuirii.  2 
e*rl7  derehpmenl  of  the  laat,  .  8 

di&riog  princip«)l7  Id  haTing  ioter- 
ititiAl  hsUrocTita,  .  .8 


EXPLANATIONS  AND  REFEBENt'Ef*, 
PLATK  I'l.XXVII. 


».  witnewhnl  iliilimt  in  (he  hewr<irTKr«  ar 
IP  fibrllioM  shcnlliK, 

H,  twci  guttll  nertiona  al  criMt  on  rocks,  . 
inul)ile<t  Irii:'h>im«is#|>iiriili.il  rrcim  the  cii 
elon^leii  form, 
turbid  spwiinenx, 
helcrucjHla   vritier    than  the   t 


Calothrix  i.-RUffTACBUM,  tectjon  of  thalliu  repnaenting  the 
Zonolrkkiii  coDdition,  .  2 

"  "  iMtuKil  site  of  tbaili,  ofteo  muij 

closlered  together;  fig.  14  is  &  section 
of  <Hie  of  these  magnified,  2 


1,  from  npeditiens,  Vermrmt  ftnd  New  Jersey,   '245 

t,  |)ru)(niauTe  stof^  rif  th^  ){R>wth  of  Iho 

aheuth  of  >  irkhome,  .  .         S4fi 

"    8-12.     Progreffiive  Hinges  of  nnother  form,  .  .  -  .  346 

Figs.  13.14.  Trieh^mej.  fertile,  :tmi  fading,  in  the  samv  th»11ii»,    .  24C. 

f^g.   15-19.   Smaller,  young,  and  older  thalli,  natQni)  eUe,       .  .246 

"    '20.         A  form  tram  Colorado,  .....         S46 


/■ 


EXPLANATIONS  AND  RKFKKENCE8. 
FLATR  (U.XXIX. 


Fig.   I.  Rivri.*KiA  rii'itA,  tninH»emp  aertioo  of  u  lnr((e  thalliw. 

"     2.  "  "      xeciii'ii  »r  K  Mnil-lhallUH,  dnvt<lu|iiii)i;  ")iui«*. 

"     ;i.  "  "      Mtiiinn    of  a    wmi- thai  Ilia,  with    lrichom(n 

"     i.  Kivm.AUiA  wvriNULATA,  niip  nf  a  fliiBtiiiB  •anvi  of  Ihnlll, 

"    >'>.  "  "  nHtiirnl  site  iif  thnlli, 

"     <:.  llu>»yn'Kii-HiA  1'i^i'M,  ihiilliof  DsluraUiie,       . 

"    7.  "  "        (lei'iiliiir  coniJitioii ;  eudixiliromt  paMiin^ 

Anwn  intu  the  IdimI  hpUrncy^ 
KiK8.  S,  'J.  "  ■■        oiiiall  awliori;.  iif  nih.T  llinm  rn.l  enijUv 

ing  !□  the  twine  manner,  . 
Fig.   10.         Olosotrichia  natand,  two  trichomes,  tpp>i«ntly  in  a  stale  ol 
diBsolation, 
"II.  "  "        tricbomea  with   long   epora,   nanoH 

Bheath ;  gooidia   pa«ii)g  out  at   rap 


ttPiv.    8-111.      T111.VPC1THHLX  Ravenki.ii,  from  KlnrM"  K|>pi-iuienR. 
11-13.  Toi.vPOTHBCx  RUPtsTRlB.  Peniwylvanis, 
14-16,  ToLYPOTHBiK  Fi^cclDA,  ^Hxts  of  three  6 


F"lg.  1-4.  TOLVPOTHRI 

X  TBNUls,  jHiniLs  l^ennsylviinia,  .  2 

X  TKiiNiMuoLA,  fpequenl  on  iruiiksof  Lrt*8,  8.>ulh 
Orolins,     . 
.    Pi-ECTOSBMA  MCiiABiLE,  l¥[iif«l  formii.  limmLonp  dt>riii||!S.  fta 


PLATE   CLXXXI 


Kifi.   1-3. 

SCVTOKRMA 

MYOCHKOus;  three  fonnB,      ....  iVJ 

"    4. 

Sl-YTXINEMA 

■nn.TWwnirHOiiiiB,  a  ni.rmal  Tpgctnlive  ooodiUoci.  Bfxi 

■■    5. 

■■ 

aTir)li!eri.laiit, Ml 

FigiL  fl,  7. 

" 

purl  nf  filament  with  BmiDiUrj-  branches,         .         ail 

Fig.  8. 

" 

H  ywiiiir  form  JiL«t  Javelnprd  rmiii  h  Smlw.,     (%'>■'>),  L'M 

Figi.  9,  10. 

" 

Fig.   11-13 

less  adTaaced  stage  uf  developmeat,                          .  251 

1,  troai  Ruck;  Mountain  tspecimtnt,       .  2fiJ 

Fig.  !>-l.       ScvTiiNEMA  CALoTAicauiiiKS,  tliree  Hpct-'imens  fVoai  Bubmergod 
UickH.  iMiQi),  Brown's  Mill,  H«* 


3SI 


8-IU,    ^rvTOHEHA  HATANS,  freqQent  in  pends,  New  Jentj, 
ll'tS.  ScvTONEMA  Nabgblu,  tjfHGsl  furm^ 


EXPLANATIONS  AND  flEFERFNCEt*, 

PLATE  CLXXXIV. 

Plgo'™  magnined  3B0  dUmelcn. 


Ftp., 

1,3, 

Sri-wurM , 

Fig, 

Kit, 

'■ 

Figs. 

10,11. 

„ 

24-a9. 
30-33. 
34-40. 


NriTARiMi,  normally  developed  plnnlB,  - 

■■  younger  B''>wh'h  ,  -  2 

"  tnorejiiTenile  lo^m^  .2 

"  UrRG  cyBls  rainlaminK  gotudia,    .  .  2 

"  "         yniine  forais,  .  .  .         - 

ScvTONEMA  CufTEi-iJi,  poTts  uf  iDntiireH  plants,  ■  2 

parts  of  two  iilder  Slnments,  the  uticu- 
latinru'.  nhcirt  A'ltrt,  nliiting  onl  of  the 
Bbe>tha,  BPsltering  micn^onidia,  which 
ID  turn  increaae  io  size  fmm  (21}  —  [23) 
—  (34),  then  redivide  ejectiiig  macro- 
gonidia  »nd  producing  a  new  cyst,  Mierv- 
egttu,  QUMtAtet,  and  other  forma,  .  2 
C78U  dev«lopiDg  jomtg  plants,  2 

young  plant!,  .2 

ytttoo  and  iSiytMMM  taram,  2 


KXPLANATIONS  AND  KEPKRKNCF*, 
PLATK  CLXXXVir. 


Fig.. 

IS.  17. 

«•• 

i8-.ai.  fk.^. 

FIs". 

•Si,  2:1. 

Pig- 

•24. 

Fig.. 

25,  -26. 

Pig. 

27. 

Pig.. 

2«,  29. 

Fig. 

3(WI3. 

« 

34-37. 

lABTtju.  |iarU  <>r  llirc«  lilnnir'iiui,  .  2J 

"  lui<'r>,iK»niilFa  deTplnfm]  frnm  lii«  ii^llii 

of  the  nUnisnbH  .  .  '>i 

"  ihv   ■nicriiKKnidU    enlnrginfi,    rorijiiiit! 

i'VuIh — Microcj/ltu  Ibrnu, 
'*  111*  Mieroeynlui  forms  il eve lofiinn  GJoei-- 

nijua  fiirnin,  .  "i 

"  .Vojtofl  fonnii  tirna  the  Iwl,  . 

"  A'oMnr.      filHtnenli     liuvinic    developed 

xlieullis,  .         .  .  .         'i! 

"  \iii\ifrtecl\y  lieTelopcdor  faded  filwDeuU.  S 

iTKi,  fi.iir  snmjileB  tif  liirzer  bmnchiriK  rnriDH.       2/ 

iwii   hnikeii  i>fr  .■nd^  willi  .■«1Ih  .ingly.  ..r 

in  neries  uliding  oat,  .  .21 

'        two  ccHh   enlarging,    developing    rotcro- 

gnnidia,  .  .         '1! 

'        these  in  turn  increase  in  sIm,  prududng 

first,  Jtfi'eroi^ulM  forma,  .  2< 

'        then  NoHoe  forma,    .  .  .2' 

'         from  these  cella  are  developed  young  pltnte,  2E 

yoang  Noilot:  formi  produdng  Segloiiaiia,  267, 21 

joung  forma  of  Seylvnana,  21 


PLATE   CLXXXVll 


"        1(1-12,     SCYTtlNEHA  <.■ 

Figs.  13,  14. 
"    15,  16.  Petalonbua 


sx,  forma  tttfrtu/aia,  a  fpw  ^pioil  tartan  from 
llie  Iwrk  iif  U 

,  prulmlily  the  (nrae  l>ut  ii 
older  OHiilitinn, 
{I'M,  from  Npw  Ynrk  Stale, 
from  Florida, 

,   from  Bpeciraena  from  clitti,  Niagara 
FalU,  New  York,   ...         a 


I 


HyHPBTOsiTlTOH  Cai«trli.i,  a  I'lu^tr  of  niKinentB, 
RyMPHVcelPHoN  AHBlnrDxAflcn  inlermiied  with  olher  alpe. 

n  moiu  rocks. 
SVMPHVUBtPitiiM  Uuti'iiCANHi,  k  simple  clunter;  not  ilwavi!  eh> 

spreading,  .  .  26'i 

SrMriiyoeiPnoM   RoRHKriAMDM,  Iroiii  Bp«cimeitt  coating  old 

bricks,  .261 

SvMPHYoslPHoN  AllMTlNll,  u  few  filiimenls  hepnraled   from  an 

aliDoet  black  Btnttom,  .  281 

SYMPHVoeiPHON  BoRETiANUH.  froiD  cUt  cUSi,  Sootb  Carolitift,  261 
Syhpuyobipuon  hirtdlcb,  the  normal  growth  on  damp  rocks, 

and  moift  compact  mil,  .  2fll 

"  "  filaments  separ&ted  from  cloalen,    2S2 


.• 


.VINATLS,  luacniitoiiiiliii,  ( GJororapM  ivlle),  ,  2W 
earlv  developaient  fnioi  marroguDidia,  2*^' 
Iwu  vliin^trd  (ilBmenlH  with  u. single 


ilder  fomu  with  2-6-6  Beriaa  of  mils.  309 


older  fonM  witb  2-6-8  «erie8  of  celU.  i 


■y 


EXPLANATIONS  AND  REFERENCES. 
PLATE  CXCI. 


Fig. 
Fig». 


Paoi 
[oTom   Alpinim,  two  endt  or  titnmenia 
with  yniiiiK  tipiae-lihc  )i;rowths,  .  tl'l 

A  Iirnkeii>ofl'  itettion  ol  ii  tilnmtnt,  tliE  cells  besrini;  the  inicro- 

guniiiin  enlarging  and  sliding  out  of  the  sheath,         ■         tlR 
The  name  int^renaini;  in  aii«,  .... 

Develufiing  encyiiled  crUs,  Glomcapia ;    tfgiiDienl   breakB ;  relU 

are  scallered,  .  .  .  .  ,  l!'i 

Cello  piutn  (hruu^h  iiiiolher  cyi'li!  •■•(  development,  2ii 

Young  ptanta  developing  from  the  celb  (8-10),  .  ,  'i6 

Anolher  form  of  niicrogonidia,  ....         27 

Advant'Hl  Btageu  of  development,  .27 

Gradually  attain  lo  the  condition  of  OUitoeapta,  27 

BiROHlPliON  OORALLOID^  a  Bingle,  rather  large  stem  from  a 

tonutntoae  mat,  growing  on  Btonee  of  »hore  of  Green 

Pond,  New  Jersej',  .  .  ■ff' 


PiRA.  1,  'i.       SiHOHiPiioN  COMPACTUH,  necenil  ['faniBcUirUlk'  lllaiaentii, 

Fig.    3-0,        SiROSIPIlON  tlCYTOKBMATOlDlM, 

"     (i.  "  "  macroguDidia,        .  , 

"    7-8.       Hapaj-w 
"    9-12.    SjBoaiFHOM  coBALLQiDES,  Vtu*.  infiatiu,  BpecuneuB  from  Ml 
Hsoafield,  Vermont.     .  2 


Ill 


veil  devel(i|iei1  forinb,  .  ,  2 

ihI  npiienrtnce  of  ■  diMnrled 

File.  5-11.  '■  '■  i.-..t.iIili.itiK  of  jonnu  rievflopmenl.. 

Fi|^  12,  13    HiftosiPHON  ABOiLLACEue,  two  umple  toTim  &ooi  a  clnater. 


Pi\i.  1-3.         BmwiPFIoN  m 

"    4.  I'nrt  of  a  broken  filaraenl, 

FiuH.  ^,  a.       CelLi  (iHBiiii);  <<Ul  ^iid  ileTsln^iinK  ■■: 
Kig.  7-10.     Yoiine  (lUnlB  developing  tnim  tlie 

"     II-IU.   SiROSiPHOK   Craukbi     rrom    H(>e'-iiii 

lUiNwerinslhcrleecriptiunH,  l>ulBiut>«Tt, 
it  m.'iv   !«■  HHTfly  ii  IWrio  S.  orrllnhu, 

"     17-20.   SiROBiPHON  BiUNDEOEEi.  oWcr  nad  younger  (brntB,  .         ; 

"    21.         Kporaiigial  vcIIh,      .  :  .  .  .  .  ! 

Figs.  22,  23,   flioeoaipm  cells  developed  fnun  the  liisl  condition,     .  .         ; 

Fig.  24-27.  Cooditioiu  of  young  developing  pknte,    .  .  '        -  .  ! 


Rit.    \-4. 

Si-VTONKMA   1 

ricmi 

••   r,_ 

n  l>r<>kvn-<>ll'  lilninviil. 

Fip..  (1,  7. 

; 

rvpriHliii'iiiu  yiuinif  |>]hiiI>s 
"        Tining  nindiiicins,     .... 

f\K.   10. 

Hapilosifb. 

3N  BTWoininn,  in  early  vU^ 

np..  11, 12. 

■ 

mnre  luivmv-pii,        , 

■■     13,  14. 

HAPAIX)HIPH< 

1K  TORDi.OHDH.  part  of  B  Itiitii  filsnieDt, 

FiK.    15. 

SiRWIPHON    1 

'     16 

Vl,gi„i., 

J'J.ATK  CXCVJ, 


Fi(t.   1. 

RAPAUMIfllON 

Kawii«k,Nji,  fr.m>  ^rifimens.  ^nnUville.  N.J„ 

"     2-4. 

■■ 

BnAnMll.  (■artJi  "f  Hirw  tllAmeniK  wlili  hnuirbm 

..noil  iwoUnn.  more  i.i^lily  r>i>Kiiil!Hl 
uihIiow  tlie  pci-eegof  trsnsTtrwrlivi- 
sic.n   ufrell*.     Ap  lliev  tiiUiTit"  tliejp 
Klidn  out  of  the  lilumcMn.  nnd   then 
nintlniie  |jr.i«Ui. 

■'     fl 

" 

"          (iroduung  t'ticvalmlivllii, 

Kks.  7,  H. 

■'     «,  10. 

Fig.    11-15. 

AW«Aopri.(Wo«ilformK, 

FigB.  le,  17. 

Ab^,         . 

Fig.    18 

i/i™™.>io».     . 

A  speciiuen  developinft  nenonitary  branchleta,  .2 

.   Hapalohiphostrndishimds,  not  infrequent,  ponds,  New  Jeraey, 

PennnylTUiia,  MinnemU.  FlnritU,  3 
.  HAPAi.oatPHON  Pitst^iwcENfi,  pnnd  waters,  New  Jersey,  2 


PLATE   CXCVtl 


f  I- 


KXI'LANATIONW  AN[>  HKKEREN<'EW, 
PLATE  t'XCVIL 


KiK.   l- 
'■     2, 

Fw.  a,  4. 

FiitB.  6,  7. 
I''ie-   8- 
"    9. 
Fis8. 10, 11. 
Fig.  12-15. 
Fies.  IB,  n. 

Ki>.   lfl-2(). 


Fig».  24.  25 

Fig.  2B-3il. 


Fi^.  33,.-M. 
Fig.   35. 


«-  OOEUrl-BITX, 


Paok. 

frnnif,      .  .  2»5 

iiimilirurin  PilHintnitH  rmm  u  friHic],   .         '£t5 

i.  rnhmtiuinum.  Kg..  (LTD).  -iM* 

^  well  t)i>veln|«(l  Cnrriii,  .  2.S4 

"  "  filttmi-nls  frimi  n  fnmd  2S4 

NOBToc  COMMUNE,  a  iiol  ififreijuenl  rorm  of  tlinlllia,       .  .  ^83 

Nnniiul  form  of  iiliinienls,        .....         2S3 

(.*«1Ih  of  tilumenla  wpnrDtenl  aaA  ilevelnping  ^onng  planu.  .  2K3 

FcirniB  of  newly  developed  planls,       ....         2&? 

Two  young  filaments,  in  parL  derelojieil,  in  pari  unchiuigeil. 

moniliforoi,        ......         ;2S3 

NoHToc  si-BAKHiCDM,  nBturul  sizcs  as  they  vary  with  age,  ,  2S^S 

Noaroc  KDi'B4TRE,  not  separable  from  the  last,  bntmore  fiilly  de- 

velciped.  Filnraenls  primarily  without  shejillis,  2M.'! 
A  more  matured  frond,  filaments  have  formed  Bheatha,  :iS3 

FurniK  which  constitute  the  N.  rupnlre.  Kg.,  embracing  also  S, 
maemtporvm,  Menegh.;  N.  eoreaeaan,  Vaocfa.;  N.  Mrmeo- 
mm,   Vouch.;    S.   CenuiMunum,    Etab.;   N.  wdenaa/pieumL, 
('arm.;  N.  gregariam,  Hanuach.;  HaTmo«ipkt»fiKfiiraeau, 
Kg.,  and  otheiB,  all  of  which  are  merelj  difibrent  Magea 
of  growth,         ......         2S3 

A  muIUpIication  o(  Notloct, 

NosTOC  FLAOELLIFOBMB,  from  Bpecimeog  from  Texaa, 

NoBTOC:  Alpikum,  Kg.,  N.  enstatum.  Bail.;  S. 

NoSTOC  MUSWIRUM, 


.  278 


fOrmtUoidtt,  Kg.,    2S& 


PLATE  CXCVII 


KXPLANATIONB  AND  REFERENCES, 
I'LATE  CXCVni. 


Noi 


I,  frfii 


from   tninkf  of  r«irir  trees  noiir 
wnter'awliro,  »w(iiiip«,  N«w  Jprney,  2 
t"[)eoimenB,  Ciiloriulo  uiH  Pcnwyl- 


am 

.  291 


i-AiiUAE,  abort  Efedions  with  «pon!i), 
T,  N,  "  "  agglutinnted  filaments,         .         2DI 

H,  in.     \sABMSK,  (ilamenls, oae  in  normal  vegetBtiv>>,  iii(milirnmi  con- 
dition nod  the  other  in  proccfflof  cell  <iiviiiii>n,2Mll,  (2<,PS) 
.    11-13.   ;\!(AaJ:NA.  three  pnigremuve  comiilioriBof  ilevelopment,   28(1,(298) 
i4~ll).  Anau^ka,  nilvntictxl  Hl4^!ea  of  growth,  .  .         (^It,  298) 

80-23.  AsABJtSA,  rww-AHiiie.  KUraeots  of  type-fiwin,  ■  .  «7 

24-2(1.  ■■  "  Var.  c»v™Jh,  ...  287 

s.  27,  2S.  AKAB^.NAtiiOAHTEA.  two  short  ■eclioDB,  .  .  .287 

.    29-:42.    AMAB.KHA  VARIABILIS,  .....  287 
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"     15-17.  Three  sections  of  filaments  under  higher  mognifiaition,  showing 

the  diTisioD  of  the  u;lioplsam  and  formatioD  of  goaidia,     294 
"     18.         A  fre(]uenl  appearance  of  a  caeepitoee  cluster,  .  294 
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Figs.  17,  la. 

CLATiiuoL'yHTis  AERUuiNiHA,  twrj  |wr{oruu.tl  thulU,  grutly 
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